NEUTRON PRODUCTION
For medical accelerators operating above about 10 MeV, there is an unavoidable production of photoneutrons which add to the head leakage.
The yield of photoneutrons produced by electron beams incident on thick targets has been calculated (1,2) and found to increase rapidly with primary electron energy up to approximately 25 MeV, and more slowly thereafter (Fig. 1 
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These are mostly forward-directed and are absorbed in the main collimator or pass through and strike the flattener or the jaws. Using the Monte Carlo program EGS (3), we have calculated the angular distribution of photons of energy above 8 MeV (4). Using this angular distribution and the neutron yield as a function of material thickness.(l) we have calculated the neutron yield from treatment head components. This is done for the choices of materials summarized in Table 1 . The yields for an all-W design are also shown as percentages of the maximum possible in Fig. 4 . Note that while the total neutron yield is not very different for the choices of materials given in Table 1 , the fraction from different components varies. Similar calculations and measurements of total fast-neutron source strengths (5) for several accelerator models (Table 2) indicate that the overall head leakage can be calculated with an accuracy no worse than about + 50%. (6) , in which the source spectrum used was that of either a 14-MeV or 25-MeV (incident electron energy) photoneutron spectrum surrounded by 10 cm of W. The phantom was a l-mx 30-cm (diam) H20 cylinder, centered at 1 m from the point source and oriented perpendicularly to the beam direction. Fig. 5 shows the rapid falloff of absorbed dose of these two spectra. Figure 5 . Depth-dose distributions in H20 for neutron spectra from therapy targets, modified by 10 cm of W.
